Abstract-Content-based image retrieval is a very dynamic study field, and in this field, how to improve retrieval speed and retrieval accuracy is a hot issue. The retrieval performance can be improved when applying relevance feedback to image retrieval and introducing the participation of people to the retrieval process. However, as for many existing image retrieval methods, there are disadvantages of relevance feedback with information not being fully saved and used, and their accuracy and flexibility are relatively poor. Based on this, the collaborative filtering technology was combined with relevance feedback in this study, and an improved relevance feedback algorithm based on collaborative filtering was proposed. In the method, the collaborative filtering technology was used not only to predict the semantic relevance between images in database and the retrieval samples, but to analyze feedback log files in image retrieval, which can make the historical data of relevance feedback be fully used by image retrieval system, and further to improve the efficiency of feedback. The improved algorithm presented has been tested on the content-based image retrieval database, and the performance of the algorithm has been analyzed and compared with the existing algorithms. The experimental results showed that, compared with the traditional feedback algorithms, this method can obviously improve the efficiency of relevance feedback, and effectively promote the recall and precision of image retrieval.
I. INTRODUCTION
With the rapid development and popularization of Internet and multimedia technology, the way of the information storage and transmission are various in the form of graphics, images, animation and video and other multimedia information rather than only in the form of text. Meanwhile, the application and the query needs of image information are being also growing rapidly, which makes the Internet to be a real massive database. Moreover, the application of image information and the query needs of image information are becoming increasingly widespread. Therefore, it is urgent to study the flexible, efficient and accurate image retrieval technology to solve the management problem for the growing image database.
There are two kinds of image retrieval technology: one is the traditional image retrieval technology based on text matching, and the other is content-based image retrieval technology [1] . Content-based image retrieval technology obtains the content of image by virtue of processing, analyzing and understanding the image from low-level characters to high-level characters, and retrieval image based on the content. This technology extracts automatically the visual features containing image content by computer including color, texture, shape, position, relationship between objects and so on, and then, images in the database and sample images were matched in the feature space, and images similar to sample images can be retrieved. [2] . Content-based image retrieval technology retrieves image information according to the content expressed by the image, so it has became a research focus to solve the image retrieval problem. Moreover, various research institutes and companies have rolled out their image retrieval system or research prototype system, such as:
The first commercial content-based image retrieval system QBIC (Query By Image Content) developed by IBM Almaden Research Center [3] ;
An interactive tool named Photobook for image browsing and retrieval developed by MIT Media Lab [4] ; image retrieval prototype system Visual Seek and Web seek developed by Columbia University, United States [5] . However, a major question for these systems is that they are computer-centered without attempting to analyze users' needs, which makes some query results can not fully satisfy users' requirements. They analyzed images in advance, and then extracted the fixed characteristics and used fixed similarity measurement to match images in database with sample images; therefore, they do not have the ability to retrieve images according to users' different requirements. However, people are the end users of the image retrieval system, so it is very important to capture people's perception of image content from psychological view. In recent years, in order to embed user model into the image retrieval system, relevance feedback mechanism is introduced in the field of content-based image retrieval [6] [7] [8] [9] [10] [11] .
Relevance feedback technology was first proposed in the field of text retrieval, and later its application in image retrieval aroused great interest of people [12] . According to the user's relevance feedback on the previous retrieval results, it automatically adjusts the query to the user's information and demand. The goal of relevance feedback technology is to learn, identify and capture the user's actual query intent during the actual interaction between user and retrieval system to revise the query strategy of the retrieval system and get retrieval results consistent with the actual needs of users as much as possible. Relevance feedback technology can modify the query strategy of the retrieval system in real time, so it increases adaptive function to the image retrieval system.
Relevance feedback technology can provide more information for image retrieval system, and the application of relevance feedback in image retrieval has become a research focus. In recent years, MIT in U.S. [1, 13] , Illinois University in U.S. [8, 9] , and Amsterdam University in Netherlands [14] and so on, have carried out some related researches in this area. In image retrieval, relevance feedback methods can be divided into three categories:
Modify the query vector or distance Criteria; Adjust the classification of the image database or the relationship among classes;
Method based on Bayesian theory. The typical application of the first type is MARS system [8] developed by UIUC (University of Illinois at Urbana Champaign), United States, by adopting the multi-layered image representation and the dynamic adjustment of weight. The basic idea of the second type is: First, the image database was classified preliminarily by using clustering method, and then these initial classification results were merged or split between classes based on the user's feedback information [11, 15] . The basic idea of the third type is to do statistical inference accord6ing to the user's feedback information (or samples) [13, 19] . These feedback methods have improved the efficiency of image retrieval to some extent, in the specific application, but there are still some problems, such as slow convergence, low accuracy and computational complexity, and so on.
Relevance feedback is a repeated interaction process between the users and the retrieval system. How to improve the efficiency of feedback and reduce the number of interactive are always the key issues for the research on relevance feedback technology. The traditional image retrieval system limits in using relevance feedback technology only in one retrieval process, but a lot of relevance feedback information generated in this process have not been fully saved and utilized, which is a loss obviously. The users' relevance feedback that depicts the users' semantics distinguish the image from this generic information should be explored and used. The relevance feedback information generated in the retrieval process is recorded in files by the retrieval system, which constructs the relevance feedback log file. Collaborative filtering analysis [17] can forecast the character of new unknown users according to the character of the known users. Therefore, in order to make use of historical data of the users' relevance feedback and improve the efficiency of relevance feedback, it is feasible to use collaborative filtering method to analyze the relevance feedback log file, and then to predict the semantic relevance between images in database and the retrieval samples. Based on this, an improved relevance feedback algorithm based on collaborative filtering was proposed for image retrieval. In the method, using collaborative filtering method to enlarge the set of feedback samples submitted by users can effectively promote the recall and precision of image retrieval.
II. RELEVANCE FEEDBACK TECHNOLOGY
In content-based image retrieval, it is often difficult for a system to accurately depict the search demand submitted by users using the underlying physical characteristics of the image. That is to say, the characteristics extracted by a system from the samples submitted by users often can not fully reflect the purpose of these users' search. So, it needs the help of the relevance feedback mechanism. Through the repeated interaction between the system and users, according to the users' feedback on the assessment of the relevance of the current search results, the searching samples and variety of parameters are adjusted to the users' search demand [18] .
A. The Overall Framework of Relevance Feedback
The basic idea of relevance feedback technology is as follows:
Firstly, the system gives the preliminary retrieval results according to the query image; Secondly, these preliminary retrieval results are evaluated and marked by the user, and the results will be pointed out which are relevant or not to the query image;
Finally, as training samples, the relevant information marked by the user are fed back to the retrieval system to guide the next round of retrieval, until getting the result satisfying the user.
As shown in Fig. 1 , it is the overall framework of relevance feedback. In the retrieval system, the application of relevance feedback algorithm can achieve the interaction between users and computer, and get retrieval results meeting needs of the user better.
Define the model of image object at first, and an image object I can be expressed as follows:
Where, D is the original image data, such as an image of BMP format; F={f i }, f i is the underlying physical character of the image, including color, texture and shape and so on, F is set of f i ; R={r ij }, r ij is the expression of a given character, for example, the color histogram and color moments are all expressions of color characters, R is set of r ij .
Each expression of character itself may be a vector composed of many components, it can be written in the following form:
Where, K is the dimension of this vector. In order to fully express the rich content of images, the model of image object allows more characters (that is more expressions of character) to be introduced to describe the image, and there is a dynamic weight corresponding with each character. The weights of image character present in each level of the above model, for image character f i , expression of character r ij and each component r ijk of expression of character, there are W i , W ij and W ijk corresponding with them respectively. The purpose of relevance feedback is to find out the appropriate weight, reflecting most the information needed by the user [19] .
B. Measurement of Image Similarity
For an image, we use the underlying physical characters (such as color histogram, texture, and a variety of significant parameter after transformation) to characterize it. The image is expressed as the vector
is the value of characterization of character component. Similarly, retrieval samples are also expressed as the vector Q =[q 1 , …, q N ]. Searching the Q is to find out m vectors which are the most similar to Q in the image database. The similarity of two vectors can be measured by many ways, for example, using the L p distance weighted:
Where, P and Q represent the image in the database and retrieval samples, respectively. In this vector model, the sample adjusted can be described by the following formula given by Rocchio: D respectively. There are many methods of weighting adjustment. Rui and other people gave a hierarchical weight adjustment method [6] , the core of which was on the various dimensions in space to examine the distribution of visual characteristic components of the images in a set of the users' (positive) feedback samples: Image was considered as points of K-dimensional vector space. The distribution of the feedback samples set of images in the first i-dimensional vector space was measured by its standard deviation i γ . The bigger i γ was, the messier it showed the distribution. Namely, the smaller the degree of correlation between the component and the retrieval samples, so the weight of component should be reduced more. Vise versa, the weight of component should be increased. i w represents the first i-
. This relevance feedback technology has been achieved in MARS and other systems [20] , and experiments showed that this technology could improve the performance of image retrieval system to some extent. Currently, relevance feedback technique of image retrieval has been developed to seek the optimal values of various parameters during retrieving by using a variety of optimization algorithms and the technique of machine learning [14] , such as Support Vector Machine (SVM) [21] , instead of the methods of weight adjustment and parameters adjustment based on heuristics. How to improve the efficiency of the users' relevance feedback has always been a core issue of the study on relevance feedback.
III. THE MAIN IDEA OF COLLABORATIVE FILTERING
In image retrieval system, use collaborative filtering technology to analyze feedback log files and predict the semantic relevance between images in database and the retrieval samples, which can improve the efficiency of feedback.
Collaborative filtering is a method predicting the interest or characters of new unknown users (objects) by using the interest or characters of the known user groups (or group of related objects), which was first proposed by D. Goldberg in an e-mail filtering system using the name of "collaborative filtering" [22] . The thinking of collaborative filtering bases on a common sense assumption: if different people have the same views on the same thing, then they are more likely to have the same views on other things [23] . Collaborative filtering method has been studied widely and in-depth in personalized services and recommendation system of ecommerce, such as GroupLens about recommendation of news groups and films [23] , as well as online image browsing system named AetiveebMusuem [24] , they are all systems using collaborative filtering method. In the general recommended system, the user's interest or characteristics are often described by the user's ratings to the goods.
Generally speaking, collaborative filtering is divided into two types including storage-based model and userbased model. In the storage-based collaborative filtering, the weighted average of rating data of other users is used to be predictive value of rating data to the goods by new users. In the user-based collaborative filtering, the interest of new users is predicted by constructing the user model and learning of the training samples. As shown in Fig. 2 , the analysis process of the storage-based collaborative filtering can be divided into three stages: first, preparation of data; second, search of similar log; third, evaluation the statistic.
In the process of image retrieval, the user's relevance feedback in a retrieval activity (only consider the positive cases) is often the iterative process of feedback repeated for many times. The system will ultimately get a set of the numbers of images (images are considered relevant by users, that is, positive cases). The set of numbers is considered as an evaluation record, hereafter which is called feedback record. With the user's constant search, the log files of feedback record produced by system constitute a database of feedback information. Users' feedback information reflects their semantics evaluation (or division) of the image. Therefore, from the microscopic view, in the database of the users' feedback information, characters of users' retrieval are recorded every time. But overall, to some extent, it reflects the semantic division of the images. In this study, the formula of collaborative filtering given by reference [25] was used to predict the degree of semantic correlation of the images: In the image retrieval system, I, | I |=n indicates a collection of images in the database, the historical database of relevance feedback is represented by a matrix R of m×n (the rows represent the feedback of different search, columns represent the images in the database), Where r i,j represents the relevant evaluation indicators of retrieval time-i and image-j, Each line of R represents the users' relevance evaluation for images in a search process (also reflects the search feature this time).
Assume d i as the set of images evaluated correlation by users in the retrieval of time-i, then:
The value of i r indicates the average evaluation index of the images from users in the retrieval of time-i , and vector a indicates the feedback of current search. The expected value P a,j of the current retrieval relevance evaluation is described by the formula as follows: Where, m is the number of feedback records in the database of feedback information. The weight w(a, i) indicates the degree of similarity between a and other feedback in the database. λ is the normalized factor.
From (6) , it can be seen that w(a, i) determines the degree of relevance between images and retrieval this time, which is a key factor.
IV. IMAGE RETRIEVAL METHODS

A. System framework of image retrieval
As shown in Fig. 3 , it is the flow chart of image retrieval system used in this study. At first, the system extracts the characters with the same color to the query image, and returns k images with the highest similarity value, so, according to results the user can label the positive samples and counter samples for each result image. Then, the system extracts the vector of weights based on the user's feedback results. Semantic learning space stores high-level semantic characters for each image in the image database, and it is offline built by collecting the semantic information fed back by users from different training images user feedback. The image retrieval system uses the extracted high-level semantic characters of the query image to return the image set contributed of other k retrieval images. The process of relevance feedback and the process of extracting the retrieval characters will be repeated many times until the results meet the requirements of users.
Suppose the user have established a semantic space for long-term study, denoted as B, which is a matrix with dimension of m×n, where m is the number of images in image database and n is the number of intrinsic high-level semantic characters, the retrieval process of a query image is as follows: Step 1: Use the underlying characters to retrieve images. Images are expressed by the vector of consistent color. Calculate △CCV between the query image and images in image database, and CCV is compared as similarity, the first k images with minimal value of △CCV are returned to be the user's retrieval results.
Step 2: Use high-level semantic to describe the query image. The user labels the positive samples and counter samples according to returned retrieval results. Semantic vector x j is used to describe each labeled example. As for the positive samples, there is j=1, ..., s, correspondingly for the counter samples, there is j= s+1, ..., s+t, and all the semantic vectors are corresponding with the row vectors in semantic matrix B, the number of semantic vectors is determined by the index number of the labeled image. Elements in each row are equal to any one in (l, 0), the vector of high-level semantic of the query image can be described by the following equation:
Where, n is the length of character vector and equal to the number of columns in matrix B. Each element q i can be calculated by (8):
Where,
x is the i-th semantic vector of x j , during the calculation, the value of all the counter-samples is zero.
Step 3: Use the high-level semantic to retrieve images. As for the high-level semantic vector Q, the similarity is calculated again by the system through the following equation:
In (9), W denotes the weight vector of the query image; X denotes the semantic vector of an image in image database; n is the length of the two vectors. Initially, we set W=Q. This new method will ensure that images with more high-level semantic characters same to the query image have a higher similarity than those with fewer high-level semantic characters same to the query image.
The first k images with the highest similarity are returned to the retrieval results.
B. Image Retrieval based on Relevance Feedback and
Collaborative Filtering In this paper, on the basis of the system framework shown in Fig. 3 , Rui and other people gave the general relevance feedback framework using optimization method [6] for users to submit feedback on sample collection extending to speed up the feedback speed and improve the retrieval efficiency. In this paper, on the basis of this framework, the collaborative filtering method was used to extend the set of feedback samples submitted by users to improve the feedback speed and the retrieval efficiency. In accordance with reference [6] , the retrieval samples were expressed by q. q i expresses the vector of character i corresponding to q. The image set of the users' relevance feedback samples is indicated by {x i , …, x N }, and x ni represents the vector of the character i of the feedback image n.
{ }
,
n π π π = … represents the degree of the relevance of users' feedback samples, then the optimal retrieval vector for the character i is:
Where, i X is the i N K × matrix of feedback cases corresponding to the first character i. i K is the dimension of the vector of character i. The optimal weight matrix can be showed as follows:
Where, C i is the covariance matrix about i X : Usually, with the increase in the number of users' feedback times (feedback samples increase), in general, the results of image retrieval are rising (not stable). But this often requires an accumulation process of users' feedback images. In practical retrieval, the times of users' feedback are not too many. Each time the number of relative feedback images is also smaller. So, how to improve the efficiency of feedback and reduce the number of feedback interaction are the key issues for using relevance feedback techniques in practice.
This article uses the collaborative filtering approach given in the third section to predict the ongoing search, by extending the set of users' relevance feedback images to improve the efficiency of feedback. In the system of image retrieval, given I={I 1 , …, I n } as the set of images, then, the relevance feedback set of system is expressed by a m×n matrix R=[r i,j ], here every row r i is a ndimensional vector (each dimension corresponds to the different images of the images set), which indicates the users' evaluation index in an image retrieval. The images selected are indicated by the set d i , i=1, …, m. During the relevance feedback, the users' relevance feedback is expressed by a n-dimensional vector c. In R, k records of feedback most similar to c are found and formed the adjacent set neighbor, and r i,j neighbor, where j=1, ..., k. Given w(c, r i,j ) as the similarity of c and r i,j . Assume that the set composed of the images appearing in neighbor is
Then, ' i ∈ I , the relevance degree P c,i corresponding to c can be gotten by (6) . We use ' x to indicate the image sets appearing in the high frequency in the set ' I , that is:
Where, C is a constant. The new feedback image set is '
, its relevance degree index is as follows:
Where, '
, π c is a index set of the relevance degree of feedback images given by users.
x and π are substituted into (10) and (11) respectively.
We can get new feedback retrieval vector and weight. The new feedback retrieval vector and the weight were used to calculate similarity of image in order to get the results of the retrieval. At the beginning of the system, there is no accumulation of feedback. Its function is equivalent to the traditional image retrieval system with users' relevance feedback (such as reference [6] ). With the accumulation of feedback, the retrieval efficiency will be increased rapidly.
The steps of image retrieval method based on collaborative filtering are as follows:
Step 1: Submit the retrieval samples Q;
Step 2: If the results of the retrieval are not satisfied the user, then go to step 4;
Step 3: Otherwise, record the information of the relevance feedback in this retrieval and end;
Step 4: Users submit the list of relevance feedback images to the retrieval system;
Step 5: Find the similar records to the feedback information in the database, and achieve the set neighbor;
Step 6: In accordance with (6), based on the set neighbor, extend the set of users' relevance feedback images and index of the relevance degree;
Step 7: In accordance with (10) and (11) , calculate the physical characters of the images after feedback and the weights of component, and calculate the image similarity;
Step 8: Sorted by the image similarity, output the retrieval results, then go to step 2.
V. EXPERIMENTAL RESULTS AND ANALYSIS
The image retrieval system based on color and texture was selected as experimental platform, the physical feature of the image was described by the color histogram and the standard deviation of the wavelet sub-paragraph. The system used the color transform space u=R/(R+G+B), v=G/(R+G+B) in color character of images, and obtained 16 segments respectively from u, v to constitute a 2-dimensional vector. Then the wavelet transform was done on the image for three times to get 10 sub-paragraphs, taking the standard deviation of each sub-segment after synthesis and obtaining a 10-dimensional vector. Namely, every image in the database was described by two vectors.
A. Experimental results
In the user relevance feedback, the retrieval samples and weight were adjusted in accordance with the feedback model proposed by Rui [6] , and on this basis, the proposed retrieval method in this study was achieved. The experimental database is image database of contentbased image retrieval [26] , the retrieval was made 10 times randomly, and the feedback was made 10 times per retrieval, total accumulating 200 feedback records. As shown in Fig. 4 and Fig. 5 , they are respectively the retrieval results of images with the theme of "green lake" and the "football". The image on the left of query interface is the query image, and the image retrieval system retrieved images similar to the query image from the image database; images on the right of query interface are the thumbnails of retrieved similar images, and they are ordered based on similarity of the image. In addition, users can evaluate the retrieval results according to their satisfaction, and then do image retrieval based on relevance feedback.
B. Performance Evaluation of the Algorithm
Recall and precision are often used to measure the performance of information retrieval system. In the image retrieval system, recall is used to measure its capacity of retrieving the relevant images, which can be expressed by the ratio of the retrieved relevant images and the total relevant images; Respectively, precision is used to measure its capacity of excluding the irrelevant images, which can be expressed by the ratio of the retrieved relevant images and the retrieved images, where, the retrieved images are the sum of the retrieved relevant images and the retrieved irrelevant images. In the retrieval results of a query image, "similar images" are images with different content but similar color distribution by chance with the query image, and these images are called "false approximation", based on this the false positive rate of the system can be calculated, and it is affirmative that there are misjudge problems in colorbased image retrieval system. There is also another problem that images are really similar to the query image but not retrieved, and this problem is called "rate of rejecting true" problem, which corresponds with the recall. When evaluating the retrieval results, users can define advance some images as the retrieved related images, and then calculate recall and precision according to the returned results by the system, the higher the values of these two indicators explains the better retrieval method.
In this paper, recall is used to measure the efficiency of image retrieval, as shown in Table 1 , it is the impact of different physical characters on the retrieval results.
In Table 1 , data of each column is increasing, which shows that the proposed collaborative approach is applicable to any of the two physical characters used in the experiment; in addition, in Table 1 , each value of the last column is greater than the corresponding value of other columns, which indicates that, as for the contentbased image retrieval, retrieval based on the combination of multiple features is better than that based on single feature. In the case of no feedback, it makes the recall of image retrieval be increased by 1% to 9%, and in the first few feedbacks, it can make the recall of image retrieval be increased by 4% to 16%. The above experiment showed that, the proposed feedback algorithm based on collaborative filtering is an effective relevance feedback method; it applies to not only multi-character retrieval but also single-character retrieval.
C. Comparative Analysis of Algorithms
Statistics the number of the actual relevant images in the first 100 images outputted by system after retrieval every time, from the experimental results, we can see that the retrieval precision of 80% of the retrieval has been more than 40% after the first feedback. And after the 3rd feedback, the precision of all retrieval has been more than 50%.
This retrieval method was compared with the feedback method proposed by Rui using optimization technique (below referred to as Rui's method). Similarly, 10 random searches were carried out, five-times feedback for retrieval every time, the retrieval procession was the actual statistics number of relevant images in the first 100 images outputted by system after retrieval every time. The average of the experimental results obtained from both of systems was given in Fig. 6 . Retrieval procesion Figure 6 . The retrieval precision comparison between the method in this paper and Rui's method
From Fig. 6 , we can know it is obvious that the retrieval precision of the presented method is better than that of the retrieval method fully based on image visual characters.
The retrieval system adjusts original retrieval samples and similarity functions to cover the uses' search goals better by the analysis of samples of relevant feedback on semantics provided by users. Under normal circumstances, the more users' feedback information is, the more the information of distribution of retrieval goals the system gets is. So, in this paper, the efficiency of feedback is significantly improved through expanding the set of feedback samples, from Fig. 1 , feedback retrieval precision achieved after once feedback using the method proposed by this paper has approached the precision achieved after 5 times feedback through the traditional method of feedback. On the other hand, there is a limit to improve retrieval precision using the relevant feedback. The two approaches will eventually reach a steady state.
Experiments showed that this method about the speed of reaching the steady state is obviously faster than the traditional method, Fig. 1 shows this method only needs three times feedback to basically achieve the highest retrieval accuracy of the system and the retrieval precision of this method in this paper has better stability than the traditional method in the feedback process.
Experimental results given respectively by Fig. 1 showed that the efficiency was very high through using the historical records of feedback to improve the retrieval precision. There were total 5 times retrieval in the experiment, as for this method, the historical records of feedback used in each retrieval process were only the feedback data produced by the early experiments before this retrieval. Thus, though the historical records of feedback were very few, this method in the experiment is significantly better than the traditional method in the prospective of average retrieval precision and the efficiency of reaching steady state. This method just needs 2 or 3 times feedback to reach the highest retrieval precision in this paper.
VI. CONCLUSIONS
Content-based image retrieval is a very dynamic study field, in this field, how to improve search speed and search accuracy is a hot issue. To address this issue, an improved relevance feedback algorithm based on collaborative filtering was proposed. In the method, the collaborative filtering technology was used to predict the semantic relevance between images in database and the retrieval samples, and then to analyze feedback log files in image retrieval, which can make the historical data of relevance feedback can be fully used by image retrieval system, and further to improve the efficiency of feedback. The improved algorithm presented has been tested on the content-based image retrieval database, and the performance of the algorithm has been analyzed and compared with the existing algorithms. The experimental results showed that, compared with the traditional feedback algorithms, this method can obviously improve the efficiency of relevance feedback, and effectively promote the recall and precision of image retrieval.
Relevance feedback mechanism can achieve the repeated interaction between the system and users, and according to the user's feedback of the relevance of the current retrieval results, it can make the system adjust the retrieved samples (expressed as character vectors) and variety of parameters to the user's demand of retrieval. Collaborative filtering is a method predicting the interest or characters of new unknown users (objects) by using the interest or characters of the known user groups (or group of related objects). Therefore, use the collaborative filtering technology to predict the semantic relevance between images in database and the retrieval samples, and to analyze feedback log files in image retrieval, which can reduce the number of interactive feedback and improve the efficiency of feedback. The combination of relevance feedback and collaborative filtering will be important to improve the speed and accuracy of image retrieval. The application of the proposed relevance feedback algorithm based on collaborative filtering in image retrieval, can promote the retrieval accuracy and speed up response time, moreover, the improved algorithm is simple and has good application value.
With the development of Internet and multimedia technology, it is impossible for retrieval technology to be limited only to static image retrieval, and its future development trend is bound to the dynamic image (video) retrieval. The dynamic image (video) is made up of some static images continuous in time. Therefore, the improved algorithm can also be applied to the dynamic image retrieval system, which has far-reaching significance for image retrieval technology in the future.
